The problematic use of mobile phones among adolescents has not been widely studied. There are very few instruments for assessing potential technological addiction to mobile phones, or for categorizing different types of users or uses. The most widely used scale is the Mobile Phone Problem Use Scale (MPPUS), which is used to study adult populations, and has been applied in various forms in international contexts. The aims of this study were to adapt the Spanish version of this scale (MPPUSA) to British adolescents, and then to estimate the prevalence of possible problematic users. A questionnaire was administered to a sample of 1,529 secondary school pupils aged between 11 and 18 years, with 1,026 completed questionnaires being collected. The analysis showed that the factor and construct validity and reliability were comparable to those obtained in previous studies. The prevalence of problematic users among the students was 10%, and the typical problematic user tended to be an adolescent between 11 and 14 years old, studying in a public school, who considered themselves to be an expert user of this technology, who made extensive use of his/her mobile phone, and who attributed the same problem of use among their peers. These users presented notable scores in all the symptoms covered by the scale used to assess problematic use. In conclusion, the adaptation of the MPPUSA as a screening scale for British adolescents presents good sensitivity and specificity for detecting the main addictive symptoms proposed in this validated version.
Introduction
T he terms ''mobile phone problematic use'' 1,2 (MPPU), ''problem cell phone use'' 3 (PCPU), and ''mobile phone abuse or addiction'' 4 have been used to describe patterns of interaction with a mobile phone that have the characteristics of addiction. MPPU is a form of ''cyber-disorder,'' 5 cyber addiction, 2 or a behavioral (technological) addiction, 3, [6] [7] [8] and is characterized in the repetitive use of the mobile phone to engage in behavior that is known to be counterproductive to health. According to Billieux, 2 MPPU has been associated with behaviors that include an inability to regulate one's use of the mobile phone, resulting in numerous negative consequences in daily life, including symptoms of dependence, and instances of social, behavioral, and affective problems 4 within an individual's life. In the fifth edition of the Diagnostic and Statistical Manual of Psychiatric Disorders, the American Psychiatric Association 9 has recognized the category of ''Substance Use and Addictive Disorders,'' which shows the importance of studying further the applicability of these forms of classification to other areas of technological behavior. This article aims to contribute to our understanding of the prevalence of such forms of behavior in the context of MPPU.
Several researchers [2] [3] [4] 10, 11 have suggested that MPPU seems to be affecting an increasing number of adolescents and young adults, who dedicate more and more time and attention to using these devices. What remains unclear, however, is the relative use of the many features for which modern mobile phones can be used [11] [12] [13] (e.g., playing games, e-mailing, surfing the web, gambling, listening to music, watching videos, sending real-time chat messages, etc.), and whether or not particular aspects of their application are more common than others. Relatedly, there is an open question about which features of the use might be most related to addictive behavior, or whether the technology itself might be considered addictive. Existing literature reviews 2, 4, 14 have shown that although there has been quite a rapid increase in research related to the MPPU, there is still a lack of conceptual definition related to the behavior and uses, and an absence of a theoretical rationale or of behavioral models that will explain the motivations and underlying mechanisms 2 which lead to this psychosocial problem. Further, there remains a wide disparity in the adoption of possible diagnostic criteria. [2] [3] [4] Chó liz 11 suggested that the MPPU in adolescents interfered with their school and personal activities, and led the teenagers to develop relationship social problems. Other extremely concerning symptoms 8, 12 of MPPU are the feelings of withdrawal that can occur in the absence of the device, feelings of loss, signs of craving, tolerance, salience, conflict or functional impairment, relapse, and the resulting loss of control in managing other activities around the mobile phone.
In spite of the increasing interest in this problem, few instruments of assessment have been developed. 15 Those that are available have involved quite disparate conceptual language to describe the problem, such as dependence, 16 problem use, 1, 10, 15, 17, 18 excessive use or overuse, 14, 19, 20 addictive use, 12, 21 or experiences related with mobile phone use 22 or mobile phone involvement. 23 On the whole, the estimated levels of MPPU range from 0% to 38%. 4 This extremely wide range is due to methodological variations in the concepts used to define the problem, the sources of data, the scales of measurement, and the populations sampled. Billieux 2 has suggested that in order to assess MPPU, researchers should combine semi-structured interviews with validated scales, taking into consideration three aspects: the user's profile of use (e.g., the platform and/or applications being used), the actual levels of daily use (registration of the number of calls made, messages sent, etc.), and the levels of problematic use (scales).
On the whole, MPPU scales that assess adolescents show high internal consistency (Cronbach's a between 0.70 10 and 0.97 15 ) and high validity (factorial, construct, convergent, concurrent, and discriminant). The most widely used scale to date in adults [24] [25] [26] is the Mobile Phone Problem Use Scale (MPPUS), which was developed by Bianchi and Phillips 1 and is considered a possible ''gold standard'' 4 in this area. MPPUS has been adapted for use with Chinese teenagers by Leung, 12, 21 while Lopez-Fernandez et al. 15 recently produced a version for Spanish adolescents. Since 2007, a number of studies focusing on ''addiction'' to SMS [27] [28] [29] have used the MPPUS in order to establish their construct validity. 25 However, very few epidemiological studies have been conducted that focus on adolescents' MPPU, despite the fact that this population would seem to be most at risk, due to the poor impulse control that characterizes this developmental stage, as well as the increasing use of mobile phones as a device for the self-management of emotions, social and family life, and social status. 30 Several studies have been conducted in countries such as Thailand, 31 China, 12, 21 Korea, 19 Turkey, 10, 17 Spain, 15, 20, 22, 32 Italy, 33 and Australia. 23 The estimated prevalence of MPPU in adolescence ranges between 5.57% 22 and 33%. 19 This diversity in estimate reflects the various scales used in the studies, variations in the concepts being applied, as well as the different sources being used to develop the scales (substance abuse, gambling, and others): the Cellular Phone Dependence Questionnaire (CPDQ 16 20 or the upper and lower 30% to distinguish between excessive and habitual users. 19 Only one study has tried to establish a cut-off point of the problematic user 3 by means of classification function. In the light of the above, the present study had two aims: first, to adapt the MPPUSA for use with British adolescents; and second, to estimate the prevalence of problematic mobile phone use and to define this profile.
Materials and Methods

Sampling procedure
A cross-sectional descriptive study was carried out in schools in London, UK, during June 2009 to July 2010. Five secondary schools agreed to participate. The non-random sample comprised 1,529 pupils from public (state) and private schools in different London boroughs, covering both mixed and single-sex education. The invitation to participate ranged from Year 7 to Year 13 (Key Stages 3 or 4 or General Certificate of Secondary Education and Sixth Form/A Level, International Baccalaureate or Cambridge Pre-U).
Permission was sought from the respective head teachers, teachers, and pupils themselves, and confidentiality was ensured in all cases. Formal approval was also given by the ethics committee of Tower Hamlets Research and Performance Development Team, and it was agreed that the procedure would involve administering the pencil-and-paper questionnaire during class time and with the teacher present and an informed consent form for pupils. The participation was voluntary without any reward for participation. The whole of the pupil sample answered the questionnaire, with 85.4% of the respondents describing themselves as users of a mobile phone, but only 64.6% as owners of a device. There were different levels of reported ownership between the London boroughs (Tower Hamlets: 54.3%, Lambeth 63.3%, and Rickmansworth 88.2%).
Variables and measures
The questionnaire had three sections: (a) sociodemographic data, (b) mobile phone use, and (c) the MPPUSA adapted for British adolescents.
The sociodemographic variables recorded were as follows: gender; age (which categorizing pupils into two groupsyoung adolescents, 11-14 years, and older adolescents, 15-18 years); their school year; the school location (London borough); the family size (number of people); and the parents' educational level (elementary, secondary, or higher) and employment status. Participants were asked if they regularly consumed specific drugs (''Do you have any habits such as smoking or drinking?'') and if they used other entertainments that did not involve technology (''Do you have any pastime or hobby which does not involve technology?''). They were also asked to indicate their self-perceived level of expertise in the use of this technology (Likert scale from 1 = ''nonexpert'' to 5 = ''highly expert'').
In terms of their mobile phone use, the respondents were asked if they had a device, how old they were when they received their first mobile phone, if they used it regularly, and what they used it for (to communicate or for entertainment). In addition, they were asked to indicate whether they felt that any of their peers used their mobile phones excessively, and also what they regarded as the most positive and negative aspects of mobile phone use.
The MPPUSA was here adapted for use with British adolescents; it comprises 27 items that are responded to on a 10-point Likert scale (from 1 = ''totally false'' to 10 = ''completely true''), covering the following symptoms: tolerance, escape from problems, withdrawal, craving, negative life consequences, as well as social motivational aspects. 1 The adaptation for British adolescents was developed using a back translation procedure (involving both Spanish and British methodologists, linguistic, and educative experts) in order to ensure the cultural and semantic equivalence of the scale items. As a result of this process, 10 items were modified: the wording of six items was adapted to British English (e.g., MPPUS item 21: ''There are times when I would rather use the mobile phone than deal with other more pressing issues''; MPPUSA item 20: ''There are times when I would rather use my mobile phone than deal with other more urgent matters''), while the content of four was changed to make it suitable for the target population (e.g., MPPUS item 23: ''I become irritable if I have to switch off my mobile phone for meetings, dinner engagements, or at the movies''; MPPUSA item 22: ''I become irritable if I have to switch off/to silent my mobile phone for classes, meals, or at the cinema'').
The results are presented with a confidence interval of 95%. All data processing and analysis was performed using PASW v18.0 for Windows.
Results
Sample characteristics
The sample comprised initially 1,529 adolescents, although 1,026 correctly completed the items on the final version of the MPPUSA (see Table 1 ).
Psychometric study of the MPPUSA adapted for British adolescents
Factor validity. The factor validity was assessed by means of an exploratory factor analysis (EFA) using the principal components technique. The Kaiser-Mayer-Olkin index (KMO = 0.98) confirmed the adequacy of the sample, while Bartlett's test of sphericity (v 2 (351) = 21,339.44; p < 0.001) supported the use of the factor analytic procedure. The analysis yielded one factor with eigenvalues greater than 1, and all the factor loadings were greater than 0.4, except on item 4 (''All my friends own a mobile phone''), which was consequently eliminated. When EFA was repeated without this item (N = 1,026; KMO = 0.98, v 2 (325) = 21,201.91; p < 0.001), the single factor ''problem mobile use among British adolescents'' explained 56.83% of the total variance, and therefore could be considered unidimensional. 34 Item analysis and internal consistency. Table 2 shows the items which obtained the highest scores (M > 4, SD < 3.16; items 1, 2, 9, 10, and 16) and the lowest scores (M < 2.5, SD < 2.46; items 14 and 18). According to homogeneity indices, all items showed a high correlation with the corrected total score (> 0.6); the MPPUSA has an excellent internal consistency (Cronbach's a = 0.97). Profile of problematic user according to the MPPUSA Problematic use was classified according to the statistical criteria used in the literature on gambling addiction. 35 Specifically, the 15th, 80 th , and 90th percentiles are used to classify occasional use, habitual use, at risk, and problematic use respectively. In the present study, these categories correspond to scores of 30, 131, and 167 on the MPPUSA. The analysis revealed that 14.1% of participants were occasional users (Mdn = 26), 65.3% were habitual users (Mdn = 62), 10.5% were at risk of problematic use (Mdn = 143), and 10% were problematic users (Mdn = 197). There were significant differences between the four categories (H: Z (3) = 735.70, p < 0.001), as well as between each pair, thereby demonstrating the suitability of the categorization. Following the literature on problematic Internet use, 20.5% of participants could be considered as potential problematic users (combination of the at risk and problem categories).
Among those classified as problematic users (n = 103), almost all variables were equivalent in their values, except 65.7% belonged to the younger age group, 85.4% studying between Year 8 and Year 11, 70.9% in public schools, 64.9% with parents without university studies, 63.1% did not consume alcohol and/or tobacco, 64.3% considered themselves to be between fairly and highly expert in the use of mobile phone, and 87.9% used it for all kinds of purposes. However, 52% of these adolescents said that their mobile phone use could affect them in some way, and 95.6% noticed problematic use among their peers. Moreover, they reported using mobile phones above all for communication (70.7%) and to a lesser extent for entertainment (19.5%). They also described using their mobile phones for solving urgent problems. The respondents in this category pointed to possible addiction (32.4%), misuse (23.5%), and health problems (17.6%) as the main negative effect, with cost and wasting time also being identified (26.5%). It should also be noted that those who were classified as problematic users obtained a median score above 7 in all the items (see Table 3 ) with MPPUSA (M = 208.15, Mdn = 197, SD = 33.55).
A tentative statistical verification of our suggested cut-off score of 167 (e.g., separating problematic users from nonproblematic users) was used to calculate the sensitivity, specificity, and classification accuracy of the symptoms proposed in this study on the MPPUSA. This is a process that has also been used in other Internet problematic use studies. 36 Following this, we found the average of each symptom, and then calculated the percentage agreement, counting the number of participants who gave a rating of 6 or higher to each symptom (a process that has also been used in previous MPPUS study 37 ). As could be observed (see Table 4 ), the sensitivity and the specificity are important 38 in all the symptoms proposed for the authors to provide a better description of this MPPUSA adaptation in relation of the items which we consider evaluate each addictive symptom (tolerance, escape from problems, withdrawal, craving, negative consequences and social motivations).
Finally, a subsample of 103 nonproblematic users was randomly extracted in order to compare them with the group of problematic users. In our proposal of grouping items that represent each symptom, statistical differences were observed between both groups (see Table 5 ).
Discussion
This new form of the MPPUSA shows greater reliability than the original MPPUS 1 and identical reliability to its previous Spanish version. 15 The factor and construct validity of the questionnaire were consistent with a unidimensional model, 34 although other possible analyses could be undertaken in the future to guarantee different types of validity. As with the Spanish version, it was necessary to eliminate the originally item 4 in MPPUS, which was consistent with Phillips et al. 37 When comparing the MPPUS results 1,37 with our findings, it is notable that the scores in adults (MPPUS) are lower than in adolescents (MPPUSA). Moreover, it has been observed that several items have obtained high averages in both versions (e.g., item 2 among others). Likewise, in our study, two items obtained the lowest averages (e.g., items 14 and 18), which possibly indicates the necessity to revise them in future versions for adolescents.
The problematic users show higher scores in almost all the items (except 14 and 18). Nevertheless, a clear profile of mobile phone problematic user was not observed. Thus, even though a restrictive statistical criterion was used here, the estimated prevalence of these British adolescents classified as problematic users was 10%, which is within the range of previous European studies. 22, 32, 33 When considering prevalence, however, it is important to bear in mind the diversity of instruments and classification criteria that have been used to date, which makes the comparability of the findings difficult.
The comparison between the scores obtained from the problematic users in each one of the symptoms that reflects the MPPUSA shows important differences with those obtained for the nonproblematic users. These results, together with the good sensitivity and specificity, could indicate the utility of the scale in screening studies that are used to measure whether an adolescent could develop a MPPU. However, the presence of the symptoms that we studied is based on our proposal to MPPUSA. Thus, more research is required to validate these symptoms clinically. With respect to the statistical analyses of function classification, it would therefore be interesting to conduct a study whose methodology was able to evaluate other procedures (e.g., receiver-operating characteristic curves) and predictive values, among other criteria traditionally used to assess a test's predictive capacity. However, this kind of analysis would ideally require the use of diagnostic criteria established by clinical professionals, something that, according to our literature search, nobody has yet achieved even though its importance has been flagged. 3 We agree, in line with researchers from Kaohsiung Medical University (Taiwan), 3, 39, 40 that it is necessary to investigate how to establish cut-off points based on the mental health criteria associated with this behavioral problem. These should be clinically validated in order to achieve the possibility of offering scales to diagnose. LOPEZ-FERNANDEZ ET AL.
One particularly interesting finding is that in current studies of MPPU, 3, 23 withdrawal seem to be the most relevant symptom of addiction. This was also found to be the case in our study-the adolescents reported experiencing unpleasant emotions when they were unable to use their mobile phone as usual. 8, 23 Another finding to highlight is that the greater the level of problematic use, the more likely the adolescent is to notice the same problem among his or her peers, which may suggest that problematic users have some insight into their own behavioral problems. Alternatively, it could simply indicate that the perception of MPPU is overestimated in others. 4 We would argue, however, that more research is needed before the MPPU can be considered as a diagnostic category, even though some authors 11 do regard it as a clinical entity. To conclude, the use of mobile phones seems to be an intrinsic part of young people's lives, one that is reinforced through the self-and social gratification it provides, 41, 42 and which also enables young people to manage their own emotions and behavior. 20, 22, 24 Given the current availability of Internet-enabled mobile phones as tools for communication and entertainment among adolescents, research is needed that addresses the use of these smartphones, which may lead to more use overall, 43 as well as to addictive behaviors that can be associated with problematic use. 
